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FISH SPECIES ARE AT RISK:
Listing Actions Since 2006

Delta smelt (State and federally listed)

Longfin smelt (State listed; Bay-Delta Distinct Population Segment warrants listing

federally)

Green sturgeon (federally listed)

Spring-run Chinook salmon (State and federally listed)
Winter-run Chinook salmon (State and federally listed)
Central Valley steelhead (federally listed)

Fall and late-fall run Chinook salmon

White surgeon



KEY POINTS —
CENTRAL VALLEY SALMONIDS

m Salmon Narrative Objective:

m Several actions and monitoring implemented since 2006

m Population doubling goals still not being met

m DCC Gate Operation Objective
m Adopt NMES criteria with DFG participation in decision-making

m Upstream flow management issues

m Adaptive management/climate change
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Salmonid Plans/Programs
Implemented Since 2006

CV Constant Fractional Marking Program
®m Provides annual evaluation of hatchery-origin Chinook salon returning to Central Valley
CV Chinook Salmon Escapement and Steelhead Monitoring Plans

m Provides specific, regional, and Central Valley data on both Chinook salmon and steelhead

populations in the Central Valley

CA Hatchery Scientific Review Group Report

m Provides scientific recommendations for improving integrity of Central Valley programs and reducing

interactions and impacts to naturally spawning populations

NMEFS CV Recovery Plan

= Implementation of actions will be the foundation for recovering steelhead and both listed stocks of

Chinook salmon to sustainable, naturally producing populations.



Salmon Narrative Goal
Still Not Being Met:
Fall-run Chinook Salmon

== Production (natural production of fall-run
for the Central Valley)
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Figure 1. Estimated yearly natural production and in-river escapement of adult fall-run Chinook salmon in the Central Valley rivers and
streams. 1952 - 1966 and 1992 - 2011 numbers are from CDFG Grand Tab (Apr 24, 2012). 1967-1991 Baseline Period numbers
are from Mills and Fisher (CDFG, 1994).
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Figure 3. Estimated yearly adult natural production, and in river adult escapements of winter-run Chinook salmon in the Central Valley
rivers and streams. 1992 - 2011 numbers are from CDFG Grand Tab (Apr 24, 2012). 1967-1991 Baseline Period numbers

are from Mills and Fisher (CDFG, 1994).




Delta Cross Channel Gate Operations

m Recommend amending the WQCP
criteria with current operating criteria in
the NMFS OCAP Biological Opinion
(2009, 2011)

m |[n addition, add criteria for optional gate
closures in October to allow pulse flow
experiment in lower Mokelumne River



Upstream Flow Management Issues
for Salmonid Protection

m Redd dewatering

m Restoration of floodplain habitat

m Riparian processes and regeneration



Redd dewatering in winter 2012

Sacramento River below Keswick Dam




Central Valley sturgeon

Sturgeon are of important anadromous ecological and angling
values in the Central Valley and Delta

Due to indices of recruitment, water management should
take a precautionary approach

DFG is putting emphasis in regulations and monitoring to
protect both species

Remediating stranding and migration barriers as well as
improving upstream spawning grounds are priorities.

DFG is a member of the federal recovery team for green
sturgeon



WHAT’S NEXT

Adaptive Management

m Why (complex system)

m Continued need for monitoring and
special studies, timely reporting of data

Climate Change

m Temperature challenges
m Changes in habitat suitability
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Smelt Entrainment Impacts/Protection:
Key Points

m Both Species have substantial vulnerabilities



LFS SMELT ENTRAINMENT

®m  Primarily adult spawners,larvae, early juveniles
®m  Primarily in drier years
m  “Kicking them while they are down”
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Delta Smelt Entrainment

®m Spawning adults,larvae, and juveniles
m Greater vulnerability in drier winter/spring

m Kimmerer/Miller estimates



Smelt Entrainment is Under-observed

- Potentially high levels of pre-screen loss
. Unmeasured larval entrainment
- Distorted by historical impacts?
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Current SWRCB Protection Insufficient

m Current protection under 2006 B-D Plan
m Seasonal need for protection

Unmet protective needs
*OMR
*FFull Season protection



Full Season Protection:
2012 LFS Case

“Modestly negative OMR i1n January, less negative OMR in February and thereafter (Figure 7)
were believed to have reduced entrainment from the San Joaquin River into the south Delta and
increased transit times to the fish facilities sufficiently to allow a much greater proportion of
larvae to grow to 20 mm juveniles and be observed in salvage relative to years past (Figure 1).”
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Existing Protection Schemes

m DFG ITP:
m USFWS Delta Smelt BO:

m DFG Flow Criteria Report:
E OMR! & X2



Population Importance of entrainment

m 2012 delayed ent. experience
m Early 1970s situation.

m Variable results from (LFS wide distribution,
highly variable response to flow, hard to find
irregular impact in this situation)

® “no DD, then entrainment is important

m They are listed, so...



DFG summary

Water flow management in the Delta should focus
on key migration, spawning, and rearing functions of
all fish species.

Adjusted Delta cross-channel gate operations will
benefit anadromous species

Several monitoring programs are underway to gather
information to advise and revise water management

Upstream water management will be key to
conserving anadromous species.

Climate change posing challenges to aquatic species
and ecosystems- the delta; Sacramento River basin



SWRCB Salmonids and
Pelagic Organisms
workshop

Pat Brandes and Roger Guinee
U.S. Fish and Wildlife Service
October 1, 2012




Outline

 What additional scientific information should
be considered to inform potential changes to
the Bay-Delta plan?

How should the State Board address scientific
uncertainty and changing circumstances?

* Key Points from previous submittals



Key points

The Board should consider UPDATED
information on:
1.  the status of the stocks (escapement and

adult production, and relative contribution
by hatchery stocks)



800,000 Natural and Hatchery Fall-run Escapement

in the Central Valley

700,000
600,000 -z
500,000
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1992 2002

Indicators demonstrate continued decline of
CV salmonid populations

More protection is needed to meet the
salmon narrative WQCP goal
and CVPIA's AFRP doubling goal.

*Changes in Delta flows and flow variability
have contributed to declines of multiple
native species, including salmonids (pol, 2010)

* The fundamental components of the naturaj§ EE.—.—.
flow regime, have been substantially altered
by human activity (DOI, 2010).
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Natural escapement

Hatchery escapement

Natural and Hatchery Fall-run Escapement 
in the Central Valley
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Central Valley_ Fall Run

		Year		E(run,n,cv)		E(run,h,cv)		E(run,t,cv)		H(run,i,cv)		P(run,i,cv)		P(run,t,cv)/P(c,t,cv)		H(run,o,cv)		P(run,t,cv)		P(run,n,cv)

		1952		339,000.00		18,000.00		357,000.00		43,450.00		400,450.00		1		296,766.00		697,216.00		429,317.00

		1953		576,300.00		20,000.00		596,300.00		68,230.00		664,530.00		1		270,051.00		934,608.00		627,633.00

		1954		471,000.00		14,000.00		485,000.00		62,150.00		547,150.00		1		398,011.00		945,161.00		675,177.00

		1955		375,700.00		24,000.00		399,700.00		53,170.00		452,870.00		1		336,629.00		789,566.00		546,190.00

		1956		153,633.00		11,636.00		165,269.00		20,075.00		185,344.00		1		355,687.00		541,031.00		342,960.00

		1957		105,721.00		11,609.00		117,330.00		14,873.00		132,203.00		1		163,234.00		295,421.00		200,326.00

		1958		253,199.00		32,067.00		285,266.00		39,461.00		324,727.00		1		197,255.00		522,002.00		350,447.00

		1959		446,223.00		31,176.00		477,399.00		64,125.00		541,524.00		1		352,091.00		893,622.00		616,937.00

		1960		428,305.00		47,711.00		476,016.00		72,277.00		548,293.00		0.9783		299,678.00		847,971.00		601,393.00

		1961		225,676.00		27,946.00		253,622.00		38,538.00		292,160.00		0.984		381,569.00		673,728.00		440,737.00

		1962		221,789.00		29,847.00		251,636.00		36,506.00		288,142.00		0.987		297,510.00		585,563.00		396,300.00

		1963		281,746.00		12,006.00		293,752.00		47,107.00		340,859.00		0.9696		390,497.00		731,355.00		497,403.00

		1964		281,283.00		32,944.00		314,227.00		55,676.00		369,903.00		0.9853		356,918.00		726,785.00		495,256.00

		1965		173,843.00		23,547.00		197,390.00		35,286.00		232,676.00		0.9953		385,498.00		618,173.00		409,145.00

		1966		180,526.00		15,307.00		195,833.00		30,611.00		226,444.00		0.9996		230,191.00		456,589.00		310,440.00

		1967		165,735.00		14,839.00		180,574.00		26,405.00		206,979.00		0.5934		90,930.00		297,927.00		207,057.00

		1968		191,828.00		18,702.00		210,530.00		33,114.00		243,644.00		0.6019		225,779.00		469,445.00		316,322.00

		1969		308,414.00		12,388.00		320,802.00		52,436.00		373,238.00		0.6295		257,224.00		630,461.00		466,334.00

		1970		214,489.00		19,583.00		234,072.00		41,017.00		275,089.00		0.7666		259,086.00		534,174.00		349,679.00

		1971		218,032.00		19,210.00		237,242.00		44,738.00		281,980.00		0.7528		238,657.00		520,638.00		340,144.00

		1972		138,692.00		14,627.00		153,319.00		28,014.00		181,333.00		0.6609		275,852.00		457,157.00		292,787.00

		1973		244,945.00		26,540.00		271,485.00		67,479.00		338,964.00		0.8294		500,624.00		839,538.00		524,120.00

		1974		215,704.00		19,300.00		235,004.00		51,548.00		286,552.00		0.8665		367,630.00		654,256.00		408,559.00

		1975		178,301.00		17,779.00		196,080.00		37,558.00		233,638.00		0.7515		245,782.00		479,395.00		292,332.00

		1976		181,592.00		14,346.00		195,938.00		35,586.00		231,524.00		0.7133		218,572.00		450,074.00		270,667.00

		1977		163,852.00		21,409.00		185,261.00		40,109.00		225,370.00		0.8212		279,569.00		504,967.00		300,626.00

		1978		141,575.00		15,589.00		157,164.00		26,796.00		183,960.00		0.7781		277,699.00		461,631.00		283,034.00

		1979		203,732.00		23,954.00		227,686.00		42,536.00		270,222.00		0.9382		321,449.00		591,671.00		354,695.00

		1980		142,607.00		29,654.00		172,261.00		38,015.00		210,276.00		0.8911		330,968.00		541,244.00		322,102.00

		1981		216,395.00		44,877.00		261,272.00		52,612.00		313,884.00		0.8517		309,791.00		623,712.00		388,067.00

		1982		189,679.00		42,997.00		232,676.00		43,855.00		276,531.00		0.8841		478,241.00		754,724.00		472,691.00

		1983		173,672.00		33,435.00		207,107.00		34,610.00		241,717.00		0.9076		209,832.00		451,612.00		292,682.00

		1984		211,698.00		47,591.00		259,289.00		42,474.00		301,763.00		0.9344		280,628.00		582,335.00		368,879.00

		1985		329,442.00		34,290.00		363,732.00		61,476.00		425,208.00		0.9381		313,390.00		738,642.00		465,363.00

		1986		261,800.00		30,673.00		292,473.00		53,231.00		345,704.00		0.9095		561,406.00		907,110.00		543,149.00

		1987		242,287.00		35,727.00		278,014.00		43,261.00		321,275.00		0.9031		541,582.00		862,965.00		532,145.00

		1988		246,295.00		36,102.00		282,397.00		42,474.00		324,871.00		0.9163		880,716.00		1,205,490.00		639,923.00

		1989		144,557.00		34,544.00		179,101.00		31,388.00		210,489.00		0.9054		447,882.00		658,430.00		363,262.00

		1990		93,917.00		27,040.00		120,957.00		19,354.00		140,311.00		0.9016		404,669.00		545,020.00		290,756.00

		1991		99,288.00		32,513.00		131,801.00		26,248.00		158,049.00		0.9389		297,353.00		455,432.00		265,851.00

		1992		79,164.00		32,746.00		111,910.00		19,655.00		131,565.00		0.8968		203,591.00		335,217.00		193,447.00

		1993		132,616.00		37,479.00		170,095.00		36,216.00		206,311.00		0.9836		353,092.00		559,367.00		320,533.00

		1994		175,045.00		49,263.00		224,308.00		42,655.00		266,963.00		0.9847		449,197.00		716,204.00		385,842.00

		1995		280,919.00		54,663.00		335,582.00		68,078.00		403,660.00		0.9704		994,806.00		1,398,366.00		714,930.00

		1996		309,591.00		48,341.00		357,932.00		69,600.00		427,532.00		0.987		471,913.00		899,398.00		490,236.00

		1997		323,909.00		82,541.00		406,450.00		65,254.00		471,704.00		0.9835		679,221.00		1,150,857.00		604,049.00

		1998		167,108.00		85,664.00		252,772.00		48,822.00		301,594.00		0.7902		265,499.00		567,067.00		278,730.00

		1999		359,815.00		58,175.00		417,990.00		65,382.00		483,372.00		0.9435		317,073.00		800,445.00		403,023.00

		2000		427,320.00		62,018.00		489,338.00		99,818.00		589,156.00		0.9629		571,950.00		1,161,163.00		661,554.00

		2001		555,922.00		72,844.00		628,766.00		133,806.00		762,572.00		0.94		218,517.00		981,089.00		530,504.00

		2002		766,668.00		110,190.00		876,858.00		146,313.00		1,023,171.00		0.936		418,919.00		1,442,131.00		542,633.00

		2003		464,229.00		135,425.00		599,654.00		133,287.00		732,941.00		0.963		297,294.00		1,030,235.00		528,336.00

		2004		258,573.00		132,487.00		391,060.00		90,529.00		481,589.00		0.9316		501,202.00		982,790.00		512,629.00

		2005		244,282.00		193,411.00		437,693.00		80,463.00		518,156.00		0.9108		356,550.00		874,670.00		397,755.00

		2006		208,071.00		84,883.00		292,954.00		49,781.00		342,735.00		0.8859		110,551.00		453,274.00		227,985.00

		2007		73,527.00		23,641.00		97,168.00		17,614.00		114,782.00		0.7792		87,520.00		202,311.00		107,253.00

		2008		52,650.00		19,220.00		71,870.00		0.00		71,870.00		0.7978		0.00		71,870.00		39,778.00

		2009		30,426.00		22,703.00		53,129.00		0.00		53,129.00		0.752		0.00		53,129.00		30,604.00

		2010		111,462.00		51,727.00		163,189.00		0.00		163,189.00		0.9208		13,762.00		176,953.00		102,821.00

		2011		123,917.00		103,972.00		227,889.00		43,979.00		271,868.00		0.9518		57,224.00		329,092.00		170,508.00





Central Valley_ Fall Run

		



Natural escapement

Hatchery escapement

Natural and hatchery fall run escapement 
in the Central Vally




Key points

The Board should consider UPDATED
information on:

1.

2. juvenile salmon indices at Chipps Island
relative to flow



Juvenile salmon production leaving the Delta is
higher at higher flows

* Flow is one of the most important 1 y - cass- o
components of ecosystem function o p<00)
(DOI, 2012).
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Key points

The Board should also consider RECENT
information on:

3. the temporal distribution of all runs of
Chinook salmon in the Delta based on genetic
analyses.



Key points

The Board should also consider RECENT
information on:

3.

4. juvenile salmon survival estimates from the 2010
VAMP and 2012 Stanislaus studies

(and 2011 and 2012 south Delta study results when available)



Juvenile salmon survival was low (0.05) in 2010

relative to many of the past years

Salmon smolt survival from Mossdale (black) or Durham Ferry (white) to Jersey Point

B

——— 2010 survival estimate —
(Mossdale to Chipps)*

T : O . O | T e S el

1994 199519961997 19981999 2000 2004 2005 2006

Ratlo of recovery rates of DFIMD to JP

1994-2006 studies used coded wire tagged fish; B = Years with physical Head of Old River installed
2010 study used acoustically tagged fish, removing predator like detections Non-physical barrier installed in 2010.

*Additional mortality between Jersey Point and Chipps Island is assumed to
be low.

Source Brandes et al., 2008. and SJRG, 2010



Key points

The Board should also consider new
information on:
5. Increasing the duration of DCC gate

closures *(and eliminating bidirectional
tidal flows into Georgiana Slough) (poy, 2010)



Key points

The Board should also consider information
on:

5.

6. the benefits to salmon of flow with a
physical barrier at the head of Old River —
under hydrodynamic conditions still
protective of delta smelt



Salmon survival with a physical HORB is related
to flow and higher than when the non-physical
barrier was installed

Physical HOR Barrier installed in all years except 2010

y = 0.0001x - 0.2851
R? =0.7267 (p<0.01)
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Source: SJIRG, 2007 and SJRG, 2011



Key points

The Board should also consider :

7. the relationship between upstream juvenile
production and simulated Delta survival to
hypothetical adult recruitment in the San
Joaquin basin



The simulated relationship between juvenile smolt
production at Mossdale, Delta survival and adult
recruits

—==Delta survival 0.80 —e—Delta survival=0.50 —#—Delta survival 0.20 —&—Delta survival 0.05
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In addition, DOI has
previously provided information
on:
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* Simulations that indicate a
0.50 survival rate through the
Delta could meet the doubling
goal in 27 years.

62,176 263,000 50,000 750,000 1,000,000 2,000,000 4,000,000 * EStimateS Of ﬂOW |eve|S
needed at Vernalis to achieve
doubling of Chinook production
In the San Joaquin basin.

Mossdale smolts

Source: DOI, 2011



Key points

The Board should also consider :

7. the relationship between upstream juvenile
production and simulated Delta survival to
hypothetical adult recruitment in the San
Joaquin basin

8. the importance of continued survival
monitoring, upstream and in the Delta



Key points

The Board should address scientific uncertainty and changing
circumstances

- With an adaptive management plan (AMP)

but consider a more protective approach while AMP
development proceeds.

* Although there Is uncertainty, there is evidence that
Increased flows will benefit native fishes, including

salmonids by increasing survival through the Delta (oo,
2010).



Adaptive Management

Specific biological and physical
indicators at multiple scales are
needed for monitoring,
refinement of models and for use
in adaptive management

A range of flow criteria
alternatives need to be identified
ModelTikages for AM to ultimately achieve

between
objectives and

BiGited Jedon biological goals and objectives

DOI Technical and Application

Analyze, Select action(s):

synthesize and (research, pilot, or GUideS may be helpful for

evaluate full-scale) and develop

D implementing AM

Design and Design and
implement implement
monitoring plan action(s)

From: DFG September 5, 2012 presentation:
Delta Stewardship Council. 2012. Final Staff
Draft of the Delta Plan. Available online:
http://deltacouncil.ca.gov/delta-plan.
Accessed 8/10/12.



http://deltacouncil.ca.gov/delta-plan

Key points

*Increased flows that mimic the general
seasonality, variability, magnitude and duration of
the natural hydrograph will benefit native fishes
iIncluding salmonids. (pol, 2011)

* The Board should also consider flow objectives
based upon a similar percent of unimpaired flow
from each of the San Joaguin tributaries to meet
the Vernalis objectives. o, 2011



SWRCB Workshop 2:

Bay-Delta Fishery Resources

NOAA Fisheries
October 1, 2012




Key points

NMFS 2009 Biological Opinion (BiOp)

a)  Jeopardy vs. Recovery
b)  Many areas, diversions and actions upstream are not covered

The SWRCB should model a range of outflow objectives
a) Ensure they do not create unintended consequences upstream

Increased flows will benefit native fishes, including
salmonid survival through the Delta

a) Precautionary approach would support flows closer to the 2010
SWRCB flow criteria report.

New or soon-to-be completed information is relevant
a) Adaptive management will be needed.

Concerned about the continued decline and low numbers
for winter-run Chinook



NMFS 2009 BiOp and RPA Actions

Scope

a) CVP/SWP controlled streams on the Sacramento and San Joaquin
Rivers and their tributaries

b) Does not include actions that could also be taken by the many
other non-federal entities in those watersheds.

Significant areas not part of the scope of consultation:

a) SanJoaquin Tributaries Operations
i. Merced and Tuolumne river flows influence flows at Vernalis, but
are not part of the Federal action addressed in the BiOp.
b) Sacramento River Tributaries
i. The onlyindependent populations of spring-run Chinook salmon,
are in Butte, Mill, and Deer creeks, all of which are also not
within the scope of the consultation.
ii. Numerous upstream diversions are unscreened or operated by
entities outside the scope of the CVP/SWP consultation




Post NMFS 2009 BiOp Information

New information since 2009/2010:

a) Annual Reviews, 2011 RPA amendments, Joint Stipulation
i. Examples of adaptive management

ii. Notaimed at recovery or addressing “uncovered” issues

b) NAS study (2010) - evaluated BiOps and RPAs

i.  Overall RPA- “The assortment of actions among the three habitat
realms (watersheds, mainstem rivers, and delta) is designed to
improve survival and to enhance connectivity throughout this system.
This approach is consistent with the contemporary scientific
consensus on improving ecosystem functioning...” \

ii. OMR- “The committee concludes that the strategy of limiting net
tidal flows toward the pump facilities is sound, but ...this action alone
will [not] benefit the San Joaquin salmon, unless it is combined with
an increase in San Joaquin River flows.”



Dams and Cold Water Pool Management

e While restoring a natural hydrograph would benefit some
species, it could adversely affect salmon and steelhead if not
approached with care.

* Salmon and steelhead are precluded from accessing their
historic spawning habitats by rim dams, and currently rely on
carefully controlled reservoir releases for their survival.

e The SWRCB’s process for establishing new outflow objectives
should be accompanied by full CalSim modeling and
evaluation.

e Including potentially modifying SWRCB or DFG 2010 springtime
outflow criteria to protect reservoir releases



Adaptive Management

e The SWRCB is likely to face two kinds of uncertainty in the
process of establishing Delta flow criteria:
(1) what flows each species requires for each life stage under
different hydrological conditions, and
(2) how current conditions will change over time and lead to
changes in flow needs.

e The SWRCB should use the precautionary approach and
establish flow criteria that provide a margin of safety for fish
populations dependent on the Delta

 Monitoring and adaptive management processes can be used
to refine flows and incorporate new information.



Winter-run Decline

Winter-run adults 1997 -2011
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Forthcoming Information

NMFES Final Recovery Plan (Winter 2012/2013)
Winter-Run Life Cycle Model (first stages: Dec. 2013)

Scientific paper on migration patterns of juvenile
winter-run Chinook salmon through the Delta

a) Co-authored by NMFS, FWS, DFG, DWR (in Press)

Report - Potential causes of 2011 winter-run decline
Technical memorandum for BDCP - Delta Salmonid

Survival Objectives (early 2013)
a) Co-authored by NMFS, FWS, DFG, DWR (in Press)



Suggestions for the SWRCB

Upstream reservoir releases/ cold water pool management

a) Model a range of outflow objectives
b) Modify 2010 SWRCB or DFG spring outflow criteria

Consider and/or model alternative methods to protect

beneficial uses of salmonids
a) Less unscreened diversions
b) Decreased water use in rice decomposition

Consider increased outflow in the San Joaquin to increase

through Delta survival of salmonids
a) In addition to objective modifications suggested by FWS.

Use the precautionary approach in face of uncertainty
a) Rely on adaptive management to address new information

Support modifications to the DCC Gates objectives, in line
with the comments of DFG.



In conclusion

- Adequate flows are an essential component of habitat for all
life stages of listed and non-listed anadromous fish

a) Both upstream in rivers and in the Delta.

- There continues to be strong support, even with new

information, for the goals and biological objectives identified
in the SWRCB 2010 flow criteria report.



SWRCB Bay-Delta Fishery Resources workshop

U.S. Environmental Protection Agency

October 1, 2012



Outline

EPA recommendations

New Analyses

Concepts for water quality objectives
Important tools

Adaptive management

Recommendations




Objective

EPA Recommendations

Recommendation

Springtime Delta
outflow

Begin in January or

Activate based on turbidity measure from first storm
Remove Roe Island trigger but require Roe Island standard
Operate reservoirs to maintain coldwater pool for salmonids

Fall Delta outflow

Activate based on better estimate of real hydrologic
conditions

Use 2010 flow criteria and reference conditions to identify
objectives

San Joaquin
Migratory
Corridor

Provide a fall hydraulic connection between Vernalis and the
Bay




Geometry , habitat, and flows have changed
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X2 and the SF Bay Delta Estuary
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X2 and the Low Salinity Zone
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Monthly Unimpaired X2 (km)

Courtesy of Dr. Anke Mueller-Solger, Using Jassby et al. 1995 Monthly Equation)
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Daily X2 (km) Before Shasta Dam 1930-1944
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Daily X2 (km) Before Exports 1951-1967
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Concepts for changes to
water quality objectives

e Delta outflow

e Sacramento inflow

San Joaquin inflow
Old and Middle River flows

Floodplain flows




Evaluate a range of water
guality objectives

More Aquatic Less Aquatic
Life Protection Life Protection




Evaluate a range of water
guality objectives

Some of the
2010 Flow Criteria 2006 WQCP
_ _ + ESA BOs
Alternative Alternatives to evaluate

| S |




Concepts for changes to water quality objectives

Springtime Delta Outflow Modifications

« Extend into January or a reliable
measure of first storm turbidity

 Require the Roe Island standard,
but remove the trigger

e Maintain cold water pool In
reservoirs




Concepts for changes to water quality objectives

Fall Delta Outflow Modifications

Activation
e 8-river index (April, May, June)
 End of June storage

Objective
e 2010 Flow Criteria Reports
 Reference condition




Concepts for changes to water quality objectives

San Joaquin Migratory Corridor

 Provide a hydraulic connection
between Vernalis and the Bay

 Pulse flows in the fall (1:1 to 3:1
exports to inflow ratio) duration of 1 —
2 weeks




Adaptive Management

Triennial review

Controlled experiments

Clearly defined boundaries

Monitoring and data assessment




Summary




Objective

Recommendations

Recommendation

Agency

Springtime Delta
outflow

Begin in January or

Activate based on turbidity measure from first storm
Remove Roe Island trigger but require Roe Island standard
Operate reservoirs to maintain coldwater pool for salmonids

Specific X2 recommendations in Appendix 1 of workshop 2 comments (p.

2-4).

EPA

EPA

EPA

EPA, NMFS
CDFG

Fall Delta outflow

Activate based on better estimate of real hydrologic conditions

Use 2010 flow criteria and reference conditions to identify objectives
Specific X2 objectives recommended

OCAP Biological Opinion RPAs designed to avoid jeopardy of endangered
species from operating CVP and SWP are not necessarily sufficient to
support beneficial uses (phase Il scoping comments)

EPA

EPA

CDFG
NMFS, FWS

San Joaquin
Migratory Corridor

Provide a fall hydraulic connection between Vernalis and the Bay (spring
addressed in Phase 1)

Delta Cross Channel

Specific gate operation recommendations Table 1, page 16 of October 1,
2012 workshop comments, attachment 1.

Old and Middle River
Flows

Specific OMR flow recommendations from CDFG

OCAP Biological Opinion RPAs designed to avoid jeopardy of endangered
species from operating CVP and SWP are not necessarily sufficient to
support beneficial uses (phase Il scoping comments)

CDFG
NMEFES, FWS
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